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<210> 1 

<211> 2364 

<212> DNA 

<213> Clostridium butyricum 



<400> 1 

atgataagta aaggatttag tacccaaaca gaaagaataa atattttaaa ggctcaaata 60 
ttaaatgcta aaccatgtgt tgaatcagaa agagcaatat taataacaga atcatttaaa 120 
caaacagaag gccagccagc aattttaaga agagcattgg cattgaaaca catacttgaa 180 
aatatcccta taacaattag agatcaagaa cttatagtgg gaagtttaac taaagaacca 240 
aggtcttcac aagtatttcc tgagttttct aataagtggt tacaagatga attggataga 300 
ttaaataaga gaactggaga tgcattccaa atttcagaag aaagtaaaga aaaattaaaa 360 
gatgtctttg agtattggaa tggaaagaca acaagtgagt tagcaacttc atatatgaca 420 
gaggaaacaa gagaggcagt aaattgtgaa gtatttactg taggaaacta ctattataat 480 
ggcgtaggac atgtatctgt agattatgga aaagtattaa gggttggatt taatgggatt 540 
ataaatgagg ctaaggaaca attagaaaaa aacaggagta tagatcctga ttttataaag 600 
aaagaaaaat tcctaaatag tgttattatc tcatgcgaag ctgcaataac atatgtaaat 660 
agatatgcta aaaaggctaa agagattgca gataatacaa gtgatgcaaa aagaaaagct 720 
gaattaaatg aaatagcaaa aatttgttca aaagtttcag gagagggagc taaatctttc 780 
tatgaagcat gtcaattatt ttggtttatt catgcaataa taaatataga atctaatgga 840 
cattctattt ctccagctag atttgatcaa tacatgtatc catattatga aaatgataaa 900 
aatataacag ataagtttgc tcaagaatta atagattgta tctggattaa attaaatgat 960 
attaataaag taagagatga gatttcaact aaacattttg gtggttaccc aatgtatcaa 1020 



aaattaattg ttgggggtca aaattcagaa ggaaaagatg caactaataa agtatcatat 1080 
atggcattag aagcagctgt ccatgtaaag ttgcctcagc catctttgtc agtaagaata 1140 
tggaataaga ctccagatga atttttgctt agagcagcag aattaactag agaagggtta 1200 
ggacttcctg cttattataa tgatgaagtt attattccag cattagtttc tagaggtctt 1260 
acattagaag atgcaagaga ctacggaata attggatgtg ttgaaccaca aaagccagga 1320 
aaaacagaag gatggcatga ttcagcattc tttaatcttg caagaatagt agagttaact 1380 
ataaattctg gatttgataa aaataaacag attggaccta aaactcaaaa ttttgaagaa 1440 
atgaaatcct ttgatgaatt catgaaagct tataaagctc aaatggagta ttttgtaaaa 1500 
catatgtgct gtgctgataa ttgcatagat attgcacatg cagaaagagc tccattacct 1560 
ttcttgtcat caatggttga taattgtatc ggaaaaggaa agagccttca agatggtggt 1620 
gcagaatata acttcagtgg accacaaggt gttggagtag ctaatattgg agattcatta 1680 
gttgcagtta aaaaaattgt gtttgatgaa aataagatta ctccttcaga attaaagaaa 1740 
acattaaata atgattttaa aaattcagaa gaaatacaag ccttactaaa aaatgctcct 1800 
aagtttggaa atgatattga tgaagttgat aatttagcta gagagggtgc attagtatac 1860 
tgtagagaag ttaataaata tacaaatcca aggggaggaa attttcaacc aggattatat 1920 
ccatcttcaa ttaatgtata ttttggaagc ttaacaggtg ctactccaga tggaaggaaa 1980 
tccggacaac cattagctga tggggtttct ccatcaagag gctgtgatgt atctggacct 2040 
actgcagctt gtaactcagt tagtaaatta gatcatttta tagcttcaaa tggaacttta 2100 
tttaatcaaa aattccatcc gtcagcatta aaaggtgata atggattaat gaatttatca 2160 
tcattaataa gaagttattt tgatcaaaag ggatttcatg ttcaatttaa tgtaatagat 2220 
aaaaaaatat tacttgcagc acaaaaaaat cctgaaaaat atcaagattt aattgttaga 2280 
gttgcaggat atagtgcaca gttcatttct ttagataaat ctattcaaaa tgatattatt 2340 
gcaagaactg aacatgttat gtaa 2364 



<210> 2 
<211> 915 
<212> DNA 

<213> Clostridium butyricum 
<400> 2 

atgagtaagg agataaaagg cgttttattt aacatacaaa aattttcgtt acatgatggg 60 

cctggaataa gaactatagt attttttaag ggatgttcaa tgtcgtgctt atggtgcagt 120 

aatccagaat cccaagatat taaacctcaa gtaatgttta ataaaaattt atgtacaaaa 180 

tgtggaagat gtaaatctca atgtaaaagt gcaggtattg atatgaattc agaatatagg 240 

atagataaaa gcaaatgtac agagtgtaca aaatgtgttg ataattgctt aagcggggca 300 

cttgttattg aaggaaggaa ttacagtgtt gaagacgtta taaaggaatt gaaaaaagat 360 

agtgttcaat atagaagatc aaacggtgga attacactat ctggagggga agtattactt 420 

caaccagatt ttgcagtgga gcttttaaaa gagtgtaaat catatggctg gcacactgcc 480 

attgaaacag caatgtatgt taatagtgaa tctgtaaaaa aagtaattcc atatatagat 540 

ctggctatga ttgatataaa aagtatgaat gatgaaatcc ataggaaatt tacaggagtg 600 

agtaacgaaa taatattaca aaacattaaa ttaagtgatg aattagctaa agaaataata 660 

atcagaattc ctgtaataga aggatttaat gcagatttac aaagtatagg agcaatagct 720 

caattttcaa aatcattaac aaatcttaaa agaatagatc ttcttccata ccataattat 780 

ggagaaaata agtatcaagc aattggaaga gagtattctt tgaaagaact aaaatcacct 840 

agtaaagaca aaatggaaag attaaaagct ttagttgaaa tcatgggaat accgtgcaca 900 

attggagctg agtaa 915 



<210> 3 
<211> 28 
<212> DNA 

<213> Clostridium butyricum 
<400> 3 

tagataaaac aaacaaaaat gttattat 28 



<210> 4 
<211> 1158 
<212> DNA 

<213> Clostridium butyricum 
<400> 4 

atgagaatgt atgattattt agtaccaagt gtaaacttta tgggagcaaa ttcagtatca 60 
gtagtaggtg aaagatgcaa aatattaggt ggaaaaaaag cattgatagt tacagataag 120 
tttctaaaag atatggaagg tggagctgtt gaattaacag ttaaatattt aaaagaagct 180 
ggattagatg ttgtatatta tgacggagtt gaaccaaatc caaaagatgt taatgttata 240 
gaaggattaa aaatatttaa agaagaaaat tgtgacatga tagtaactgt aggtggagga 300 
agttcgcatg attgcggtaa gggaatagga attgctgcaa cacatgaagg agatctttat 360 
gattatgcag gaatagaaac acttgtcaat ccattgccac caatagtagc tgtaaatact 420 
actgcaggaa ctgctagtga attaactcgt cattgtgtat tgactaatac aaaaaagaaa 480 
ataaaatttg ttatagttag ctggagaaat ttgcctctag tatctataaa tgatccaatg 540 
cttatggtca aaaaacctgc aggattaaca gcagctacag gaatggatgc tttaacacat 600 
gcaatagaag catatgtatc aaaagatgca aatccagtaa cagatgcttc agcaatacaa 660 
gctattaaat taatttcaca aaatttaaga caagctgtag ctttaggaga aaatcttgaa 720 
gcaagagaaa atatggctta tgcatcatta ctagcaggaa tggcatttaa taatgctaat 780 
ttaggatatg tacatgcaat ggctcatcaa ttagggggac tgtatgatat ggcacatggt 840 
gttgctaatg caatgctatt accacatgtt gaacgttata atatgctatc aaatcctaag 900 
aagtttgcag atatagcaga atttatggga gaaaatatat ctggactttc tgtaatggaa 960 
gcagcagaga aagccataaa tgcaatgttc aggctttcag aggatgttgg aattccgaaa 1020 
agtctaaagg agatgggagt gaaacaagaa gattttgagc atatggcaga actagctctt 1080 
ttagatggaa atgcctttag caatccaaga aaaggaaatg caaaagatat tataaatatt 1140 
tttaaggctg cttattaa 1158 



<210> 5 
<211> 4963 
<212> DNA 

<213> Clostridium butyricum 
<400> 5 

gaataaaagt tatctataaa tgataaaagt cattattaga taacttttta ttttaaaata 60 
actactaata aaaagttcaa agaatattac agtagacatt tgaaagaatg caatgataaa 120 
caattgtatt agttttaact ttagataaaa caaacaaaaa tgttattatt agccaagaaa 180 
atactgttac aaaagaaaag agaaaaacat agcaaaagag taccaatatt aagcaataaa 240 



gtttgttaaa atattatcaa taaaatgata agattagata aaccaagtaa gaatgtgatt 300 
ggaggagtaa aaatgataag taaaggattt agtacccaaa cagaaagaat aaatatttta 360 
aaggctcaaa tattaaatgc taaaccatgt gttgaatcag aaagagcaat attaataaca 420 
gaatcattta aacaaacaga aggccagcca gcaattttaa gaagagcatt ggcattgaaa 480 
cacatacttg aaaatatccc tataacaatt agagatcaag aacttatagt gggaagttta 540 
actaaagaac cagatgcttc acaagtattt cctgagtttt ctaataagtg gttacaagat 600 
gaattggata gattaaataa gagaactgga gatgcattcc aaatttaaga agaaagtaaa 660 
gaaaaattaa aagatgtctt tgagtattgg aatggaaaga caacaagtga gttagcaact 720 
tcatatatga cagaggaaac aaaagatgca gtaaattgtg aagtatttac tgtaggaaac 780 
tactattata atggcgtagg acatgtatct gtagattatg gaaaagtatt aagggttgga 840 
tttaatggga ttataaatga ggctaaggaa caattagaaa aaaacaggag tatagatcct 900 
gattttataa agaaagaaaa attcctaaat agtgttatta tctcatgcga agctgcaata 960 
acatatgtaa atagatatgc taaaaaggct aaagagattg cagataatac aaaagatgca 1020 
aaaagaaaag ctgaattaaa tgaaatagca aaaatttgtt caaaagatac aggagaggga 1080 
gctaaatctt tctatgaagc atgtcaatta ttttggttta tacatgcaat aataaatata 1140 
gaatctaatg gacattctat ttctccagct agatttgatc aatccagtaa tccatattat 1200 
gaaaatgata agaatattac agataagttt gctattaaat taatagattg taattggatt 1260 
aaattaaatg atattaataa agtaagagat gagatttcaa ctaaacattt tggtggttac 1320 
catatgtatc aaaaattaat tgttgggggt caaaattcag aaggaaaaga tgcaactaat 1380 
aaagtatcat atatggcttt agaagcagct gtccatgtaa agttgcctca gccatctttg 1440 
tcagtaagaa tatggaataa gactccagat gattttgagc ttagagcagc aggattaact 1500 
agagaagggt taggacttcc tgcttattat aatgatgaag ttattattcc agcattagtt 1560 
tctagaggtc ttacattaga atatagcaga gactacggaa taattggatg tgttgaacca 1620 
caaaagccag gaaaaacaga aggatggcat gattatgcat tctttaatct tgaaagaata 1680 
gtagagttaa ctataaattc tggatttgat aaaaaagaac agattggacc taaaactcaa 1740 
aattttgaag aaaggaaatc ctttgatgaa ttcatgaaag cttataaagc tcaaatggag 1800 
tattttgtaa aacatatgtg ctgtgctgat aaatgataag atattgcaca tgcagaaaga 1860 
gctccattac ctttcttgtc accacatgtt gataattgta tcggaaaagg aaagagcaat 1920 
caagctgtag gtgcagaata taacttcagt ggaccacaag gtgttggagt agctaatatt 1980 
ggagattcat tagttgcagt taaaaaaatt gtgtttgatg aaaataagat tactccttca 2040 
gaattaaaga aaacattaaa taatgatttt aaaaattcag aagaaataca agccttacta 2100 
aaaaatgctc ctaagtttgg aaatgatatt gatgaagttg ataatttagc tagagagggt 2160 
gcattagtat actgtagaga agttaataaa tatacaaatc caaggggagg aaattttcaa 2220 
ccaggattat atccatcttc aattaatgta tattttggaa gcttaacagg tgctactcca 2280 
gatggaagga aatccggaca accattagct gatggggttt ctccatcaag aggctgtgat 2340 
gtatctggac ctactgcagc ttgtaactca gttagtaaat tagatcattt tatagcttca 2400 
aatggaactt tatttaatca aaaattccat ccgtcagcat taaaaggtga taatggatta 2460 
atgaatttat catcattaat aagaagttat tttgatcaaa agggatttca tgttcaattt 2520 
aatgtaatag ataaaaaaat attacttgca gcacaaaaaa atcctgaaaa atatcaagat 2580 
ttaattgtta gagttgcagg atatagtgca cagttcattt ctttagataa atctattcaa 2640 
aatgatatta ttgcaagaac tgaacatgtt atgtaaagac agcttttaaa ggggataaaa 2700 
gtaatgagta aggagataaa aggcgtttta tttaacatac aaaaattttc gttacatgat 2760 
gggcctggaa taagaactat agtatttttt aagggatgtt caatgtcgtg cttatggtgc 2820 
agtaatccag aatcccaaga tattaaacct caagtaatgt ttaataaaaa tttatgtaca 2880 
aaatgtggaa gatgtaaatc tcaatgtaaa agtgcaggta ttgatatgaa ttcagaatat 2940 
aggatagata aaagcaaatg tacagagtgt acaaaatgtg ttgataattg cttaagcggg 3000 
gcacttgtta ttgaaggaag gaattacagt gttgaagacg ttataaagga attgaaaaaa 3060 
gatagtgttc aatatagaag atcaaacggt ggaattacac tatctggagg ggaagtatta 3120 



cttcaaccag attttgcagt ggagctttta aaagagtgta aatcatatgg ctggcacact 3180 
gccattgaaa cagcaatgta tgttaatagt gaatctgtaa aaaaagtaat tccatatata 3240 
gatctggcta tgattgatat aaaaagtatg aatgatgaaa tccataggaa atttacagga 3300 
gtgagtaacg aaataatatt acaaaacatt aaattaagtg atgaattagc taaagaaata 3360 
ataatcagaa ttcctgtaat agaaggattt aatgcagatt tacaaagtat aggagcaata 3420 
gctcaatttt caaaatcatt aacaaatctt aaaagaatag atcttcttcc ataccataat 3480 
tatggagaaa ataagtatca agcaattgga agagagtatt ctttgaaaga actaaaatca 3540 
cctagtaaag acaaaatgga aagattaaaa gctttagttg aaatcatggg aataccgtgc 3600 
acaattggag ctgagtaata gtagctttac atcagatatt ttaaaaacaa ttttaaatta 3660 
aaaggagaag attgcatatg agaatgtatg attatttagt accaagtgta aactttatgg 3720 
gagcaaattc agtatcagta gtaggtgaaa gatgcaaaat attaggtgga aaaaaagcat 3780 
tgatagttac agataagttt ctaaaagata tggaaggtgg agctgttgaa ttaacagtta 3840 
aatatttaaa agaagctgga ttagatgttg tatattatga cggagttgaa ccaaatccaa 3900 
aagatgttaa tgttatagaa ggattaaaaa tatttaaaga agaaaattgt gacatgatag 3960 
taactgtagg tggaggaagt tcgcatgatt gcggtaaggg aataggaatt gctgcaacac 4020 
atgaaggaga tctttatgat tatgcaggaa tagaaacact tgtcaatcca ttgccaccaa 4080 
tagtagctgt aaatactact gcaggaactg ctagtgaatt aactcgtcat tgtgtattga 4140 
ctaatacaaa aaagaaaata aaatttgtta tagttagctg gagaaatttg cctctagtat 4200 
ctataaatga tccaatgctt atggtcaaaa aacctgcagg attaacagca gctacaggaa 4260 
tggatgcttt aacacatgca atagaagcat atgtatcaaa agatgcaaat ccagtaacag 4320 
atgcttcagc aatacaagct attaaattaa tttcacaaaa tttaagacaa gctgtagctt 4380 
taggagaaaa tcttgaagca agagaaaata tggcttatgc atcattacta gcaggaatgg 4440 
catttaataa tgctaattta ggatatgtac atgcaatggc tcatcaatta gggggactgt 4500 
atgatatggc acatggtgtt gctaatgcaa tgctattacc acatgttgaa cgttataata 4560 
tgctatcaaa tcctaagaag tttgcagata tagcagaatt tatgggagaa aatatatctg 4620 
gactttctgt aatggaagca gcagagaaag ccataaatgc aatgttcagg ctttcagagg 4680 
atgttggaat tccgaaaagt ctaaaggaga tgggagtgaa acaagaagat tttgagcata 4740 
tggcagaact agctctttta gatggaaatg cctttagcaa tccaagaaaa ggaaatgcaa 4800 
aagatattat aaatattttt aaggctgctt attaattaat actatttaaa ggattcaaag 4860 
taaaagataa aagatatata tattagattt aagattttat tataggctaa caacaaagaa 4920 
caagttaagt attaaactta gcttgttctt tgttgtttat ttt 4963 



<210> 6 
<211> 783 
<212> PRT 

<213> Clostridium butyricum 
<400> 6 

Met lie Ser Lys Gly Phe Ser Thr Thr Glu Arg lie Asn lie Leu Lys 
15 10 15 

Ala Gin lie Leu Asn Ala Lys Pro Cys Val Glu Ser Glu Arg Ala lie 
20 25 30 



Leu lie Thr Glu Ser Phe Lys Gin Thr Gly Gin Pro Ala lie Leu Arg 
35 40 45 



Arg Ala Leu Ala Leu Lys His lie Leu Glu Asn lie Pro lie Thr lie 
50 55 60 

Arg Asp Gin Glu Leu lie Val Gly Ser Leu Thr Lys Glu Pro Arg Ser 
65 70 75 80 

Ser Gin Val Phe Pro Glu Phe Ser Asn Lys Trp Leu Gin Asp Glu Leu 
85 90 95 

Asp Arg Leu Asn Lys Arg Thr Gly Asp Ala Phe Gin lie Ser Glu Glu 
100 105 110 

Ser Lys Glu Lys Leu Lys Asp Val Phe Glu Tyr Trp Asn Gly Lys Thr 
115 120 125 

Thr Ser Glu Leu Ala Thr Ser Tyr Met Thr Glu Glu Thr Arg Glu Ala 
130 135 140 

Val Asn Cys Glu Val Phe Thr Val Gly Asn Tyr Tyr Tyr Asn Gly Val 
145 150 155 160 

Gly His Val Ser Val Asp Tyr Lys Val Leu Arg Val Gly Phe Asn Gly 
165 170 175 

lie lie Asn Glu Ala Lys Glu Gin Leu Glu Lys Asn Arg Ser Asp Pro 
180 185 190 

Asp Phe lie Lys Lys Glu Lys Phe Leu Asn Ser Val lie lie Ser Cys 
195 200 205 

Glu Ala Ala lie Thr Tyr Val Asn Arg Tyr Ala Lys Lys Ala Lys Glu 
210 215 220 

lie Ala Asp Asn Thr Ser Asp Ala Lys Arg Lys Ala Glu Leu Asn Glu 
225 230 235 240 

lie Ala Lys lie Cys Ser Lys Val Ser Gly Glu Gly Ala Lys Ser Phe 
245 250 255 

Tyr Glu Ala Cys Gin Leu Phe Trp Phe lie His Ala lie lie Asn lie 
260 265 270 



Glu Ser Asn Gly His Ser lie Ser Pro Ala Arg Phe Asp Gin Tyr Met 

275 280 285 



Tyr Pro Tyr Tyr Glu Asn Asp Lys Asn lie Thr Asp Lys Phe Ala Gin 
290 295 300 



Glu Leu lie Asp Cys lie Trp lie Lys Leu Asn Asp lie Asn Lys Val 
305 310 315 320 

Arg Asp Glu lie Ser Thr Lys His Phe Gly Gly Tyr Pro Met Tyr Gin 
325 330 335 

Lys Leu lie Val Gly Gly Gin Asn Ser Glu Gly Lys Asp Ala Thr Asn 
340 345 350 

Lys Val Ser Tyr Met Ala Leu Glu Ala Ala Val His Val Lys Leu Pro 
355 360 365 

Gin Pro Ser Leu Ser Val Arg lie Trp Asn Lys Thr Pro Asp Glu Phe 
370 375 380 

Leu Leu Arg Ala Ala Glu Leu Thr Arg Glu Gly Leu Gly Leu Pro Ala 
385 390 395 400 

Tyr Tyr Asn Asp Glu Val lie lie Pro Ala Leu Val Ser Arg Gly Leu 
405 410 415 

Thr Leu Glu Asp Ala Arg Asp Tyr Gly lie lie Gly Cys Val Glu Pro 
420 425 430 

Gin Lys Pro Gly Lys Thr Glu Gly Trp His Asp Ser Ala Phe Phe Asn 
435 440 445 

Leu Ala Arg lie Val Glu Leu Thr lie Asn Ser Gly Phe Asp Lys Asn 
450 455 460 

Lys Gin lie Gly Pro Lys Thr Gin Asn Phe Glu Glu Met Lys Ser Phe 
465 470 475 480 

Asp Glu Phe Met Lys Ala Tyr Lys Ala Gin Met Glu Tyr Phe Val Lys 
485 490 495 

His Met Cys Cys Ala Asp Asn Cys lie Asp lie Ala His Ala Glu Arg 
500 505 510 

Ala Pro Leu Pro Phe Leu Ser Ser Met Val Asp Asn Cys lie Gly Lys 
515 520 525 



Gly Lys Ser Leu Gin Asp Gly Gly Ala Glu Tyr Asn Phe Ser Gly Pro 
530 535 540 



Gin Gly Val Gly Val Ala Asn He Gly Asp Ser Leu Val Ala Val Lys 
545 550 555 560 



Lys lie Val Phe Asp Glu Asn Lys lie Thr Pro Ser Glu Leu Lys Lys 
565 570 575 

Thr Leu Asn Asn Asp Phe Lys Asn Ser Glu Glu lie Gin Ala Leu Leu 
580 585 590 

Lys Asn Ala Pro Lys Phe Gly Asn Asp lie Asp Glu Val Asp Asn Leu 
595 600 605 

Ala Arg Glu Gly Ala Leu Val Tyr Cys Arg Glu Val Asn Lys Tyr Thr 
610 615 620 

Asn Pro Arg Gly Gly Asn Phe Gin Pro Gly Leu Tyr Pro Ser Ser lie 
625 630 635 640 

Asn Val Tyr Phe Gly Ser Leu Thr Gly Ala Thr Pro Asp Gly Arg Lys 
645 650 655 

Ser Gly Gin Pro Leu Ala Asp Gly Val Ser Pro Ser Arg Gly Cys Asp 
660 665 670 

Val Ser Gly Pro Thr Ala Ala Cys Asn Ser Val Ser Lys Leu Asp His 
675 680 685 

Phe lie Ala Ser Asn Gly Thr Leu Phe Asn Gin Lys Phe His Pro Ser 
690 695 700 

Ala Leu Lys Gly Asp Asn Gly Leu Met Asn Leu Ser Ser Leu lie Arg 
705 710 715 720 

Ser Tyr Phe Asp Gin Lys Gly Phe His Val Gin Phe Asn Val lie Asp 
725 730 735 

Lys Lys lie Leu Leu Ala Ala Gin Lys Asn Pro Glu Lys Tyr Gin Asp 
740 745 750 

Leu lie Val Arg Val Ala Gly Tyr Ser Ala Gin Phe lie Ser Leu Asp 
755 760 765 

Lys Ser He Gin Asn Asp He He Ala Arg Thr Glu His Val Met 

770 775 780 



<210> 7 

<211> 304 

<212> PRT 

<213> Clostridium butyricum 



<400> 7 

Met Ser Lys Glu lie Lys Gly Val Leu Phe Asn lie Gin Lys Phe Ser 
1 5 10 15 

Leu His Asp Gly Pro Gly lie Arg Thr lie Val Phe Phe Lys Gly Cys 
20 25 30 

Ser Met Ser Cys Leu Trp Cys Ser Asn Pro Glu Ser Gin Asp lie Lys 
35 40 45 

Pro Gin Val Met Phe Asn Lys Asn Leu Cys Thr Lys Cys Gly Arg Cys 
50 55 60 

Lys Ser Gin Cys Lys Ser Ala Gly lie Asp Met Asn Ser Glu Tyr Arg 
65 70 75 80 

lie Asp Lys Ser Lys Cys Thr Glu Cys Thr Lys Cys Val Asp Asn Cys 
85 90 95 

Leu Ser Gly Ala Leu Val lie Glu Gly Arg Asn Tyr Ser Val Glu Asp 
100 105 110 

Val lie Lys Glu Leu Lys Lys Asp Ser Val Gin Tyr Arg Arg Ser Asn 
115 120 125 

Gly Gly lie Thr Leu Ser Gly Gly Glu Val Leu Leu Gin Pro Asp Phe 
130 135 140 

Ala Val Glu Leu Leu Lys Glu Cys Lys Ser Tyr Gly Trp His Thr Ala 
145 150 155 160 

He Glu Thr Ala Met Tyr Val Asn Ser Glu Ser Val Lys Lys Val He 
165 170 175 

Pro Tyr He Asp Leu Ala Met He Asp He Lys Ser Met Asn Asp Glu 
180 185 190 

He His Arg Lys Phe Thr Gly Val Ser Asn Glu lie lie Leu Gin Asn 
195 200 205 

lie Lys Leu Ser Asp Glu Leu Ala Lys Glu lie lie lie Arg lie Pro 
210 215 220 

Val lie Glu Gly Phe Asn Ala Asp Leu Gin Ser He Gly Ala lie Ala 
225 230 235 240 



Gin Phe Ser Lys Ser Leu Thr Asn Leu Lys Arg lie Asp Leu Leu Pro 
245 250 255 



Tyr His Asn Tyr Gly Glu Asn Lys Tyr Gin Ala lie Gly Arg Glu Tyr 

260 265 270 

Ser Leu Lys Glu Leu Lys Ser Pro Ser Lys Asp Lys Met Glu Arg Leu 
275 280 285 

Lys Ala Leu Val Glu He Met Gly He Pro Cys Thr He Gly Ala Glu 

290 295 300 



<210> 8 
<211> 385 
<212> PRT 

<213> Clostridium butyricum 
<400> 8 

Met Arg Met Tyr Asp Tyr Leu Val Pro Ser Val Asn Phe Met Gly Ala 
15 10 15 

Asn Ser Val Ser Val Val Gly Glu Arg Cys Lys He Leu Gly Gly Lys 
20 25 30 

Lys Ala Leu He Val Thr Asp Lys Phe Leu Lys Asp Met Glu Gly Gly 
35 40 45 

Ala Val Glu Leu Thr Val Lys Tyr Leu Lys Glu Ala Gly Leu Asp Val 
50 55 60 

Val Tyr Tyr Asp Gly Val Glu Pro Asn Pro Lys Asp Val Asn Val He 
65 70 75 80 

Glu Gly Leu Lys lie Phe Lys Glu Glu Asn Cys Asp Met He Val Thr 
85 90 95 

Val Gly Gly Gly Ser Ser His Asp Cys Gly Lys Gly lie Gly lie Ala 
100 105 110 

Ala Thr His Glu Gly Asp Leu Tyr Asp Tyr Ala Gly lie Glu Thr Leu 
115 120 125 

Val Asn Pro Leu Pro Pro lie Val Ala Val Asn Thr Thr Ala Gly Thr 
130 135 140 



Ala Ser Glu Leu Thr Arg His Cys Val Leu Thr Asn Thr Lys Lys Lys 



145 150 155 160 

lie Lys Phe Val lie Val Ser Trp Arg Asn Leu Pro Leu Val Ser lie 
165 170 175 

Asn Asp Pro Met Leu Met Val Lys Lys Pro Ala Gly Leu Thr Ala Ala 
180 185 190 

Thr Gly Met Asp Ala Leu Thr His Ala He Glu Ala Tyr Val Ser Lys 
195 200 205 

Asp Ala Asn Pro Val Thr Asp Ala Ser Ala He Gin Ala He Lys Leu 
210 215 220 

He Ser Gin Asn Leu Arg Gin Ala Val Ala Leu Gly Glu Asn Leu Glu 
225 230 235 240 

Ala Arg Glu Asn Met Ala Tyr Ala Ser Leu Leu Ala Gly Met Ala Phe 
245 250 255 

Asn Asn Ala Asn Leu Gly Tyr Val His Ala Met Ala His Gin Leu Gly 
260 265 270 

Gly Leu Tyr Asp Met Ala His Gly Val Ala Asn Ala Met Leu Leu Pro 
275 280 285 

His Val Glu Arg Tyr Asn Met Leu Ser Asn Pro Lys Lys Phe Ala Asp 
290 295 300 

He Ala Glu Phe Met Gly Glu Asn He Ser Gly Leu Ser Val Met Glu 
305 310 315 320 

Ala Ala Glu Lys Ala He Asn Ala Met Phe Arg Leu Ser Glu Asp Val 
325 330 335 

Gly He Pro Lys Ser Leu Lys Glu Met Gly Val Lys Gin Glu Asp Phe 
340 345 350 

Glu His Met Ala Glu Leu Ala Leu Leu Asp Gly Asn Ala Phe Ser Asn 
355 360 365 

Pro Arg Lys Gly Asn Ala Lys Asp lie lie Asn lie Phe Lys Ala Ala 
370 375 380 



Tyr 
385 




<210> 9 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Primer 

<400> 9 

cgcggatccg tgattggagg agtaaaaatg ataag 



<210> 10 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Primer 



<400> 10 

tcccccgggg gaatccttta aatagtatta attaataagc 
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OIPE 



RAW SEQUENCE LISTING 

PATENT APPLICATION: US/10/043 , 639A 



DATE: 04/24/20-I3 
TIME: 16:20:3 * 



3 
4 

5 
7 

$ 

11 

1 J 

--> 14 

1 
1 
1 



■:110- 



'12 0 



:130 
:14 0 



Input Set : D:\Chep004.app 

Output Set: N:\CRF4\04242003\J043639A.raw 

APPLICANT: 3 AR CABAL, PATRICIA 
CF.OUX, CHRISTIAN 
30UCAILLE, PHI L I PPE 

TITLE Or INVENTION: METHOD FOR PREPARING 1 , 3-PROPANEDIOL 3^ 

MICRO -ORGANISM IN THE ABSENCE OF COENZYME B12 OR ONE OF 

ITS PRECURSORS 

FILE REFERENCE : CHEP:C04US 

CCRREN'I APPLICATION NUMBER: 10/04 3, 639A 



RECOMBINANT 



<141> CURRENT FILING DATE: 2003-04-12 



vlt'-O 

•■101 

■100 

• 100 

■ 17 0 
■210 
■:.:ll 
•212 
•:21 3 

• 4 f: m 



PRIOF APPLICATION NUMEER: PCT/FE00/0198 1 

PFIOR FILING DATE: 2OC0-07-0 7 

PF I OF APPLICATION NUMBER: FR 99/03 539 

PFIOR FILING DATE: 1999-07-09 

NUMBEF OF SEO ID N03 : 10 

SOFTWAF.E : Patent In Ver . 2.1 

3E0 ID NO): 1 

LENGTH : 2 3 to 4 

TYPE: DNA 

ORGANISM: C 1 o s t r i. d l un b u t y r i c urn 
SEQUENCE: 1 



,:TE'ED 





at. gataagt a 


aaggat.ttag 


taeeeaaaea 


gaaag aa tea 


a t at 1 1 ta aa 


gg eteaaa ta 


tie 






: a aaat get a 


a aaea tgtgt 


t aaat eaga a 


a gageaatat 


ta at aaea ga 


ateantta a a 


] ' 1 




'. 1 
. 'i 


aa a i-raga-ii'] 




a att t. taaga 


a gage at t gg 


ea t tg a aaea 


e a t a a 1 1 g a a 


1 1 




\ (- 


■j. at atccc: a 


t aaoaat : a g 


agatcaagaa 


ettatagtgg 


gaagt t taae 


taaa gaa aaa 






r ] 




aagt at: 1 1 zc 


taagt. tt tet 


a ataa. gt. ggt 


taa aagatga 


attggata ga 








t. taaataaga 


gau::tggaga 


tgeatteeaa 


attteagaag 


a a a gtaaaga 


aaaattaa aa 


j, [ 






eatgtcttt g 


agtat: gee a 


tggaa a aaea 


a aaagtg age 


t ag aaaetae 


atatatgaea 


4 2 1 




3 9 


7 a g i.iaac a a 


gagaggeagt 


aaatt gtgaa 


gt atetaeeg 


tagg a a a eta 


atattataat 


4 !" 1 




4 i" 1 


ggegtaggae 


aaat a: at ?t 


aga tt atgga 


a a a a tat. taa 


gggttggatt 


taatgggatt 


L4i 




41 


ataaatgag g 


cti age aa aa 


at t. aqaaaaa 


aaeagga gta 


tag at eetga 


: t ttataaag 






4 2 


aaagaa aaa L 


t eat aaa tag 


f at tat tat e 


teatgegaag 


etgeaataae 


atatgt aaat 


6t"< 


j 


4 3 


agat at geta 


aaa aaeet a a 


agagattgea 


ja:aa t a zaa 


gtgar geaaa 


aagaaaag at 








^a 3 t t 3 3.3 t g 


a a. i tag aaa a 


aa tt t gttea 


i a a a *~ t * "*a a 


gaga ggg age 




or ; 




4f: 


tatgaa gear. 


a t a a a t t a 1 1 




" a t a e a a t a a 


t a a a t a t a ga 


a t e t a a t g 1 :i a 


1 4 1 




4 L' 


aatt etatt. t 


oteaaeotag 


att teat >aaa 


ta aatatat e 


eatattatga 


aaat gat a a a 






4 7 


aetata 30. a a 


ataag: ttge 


tea a aaa tta 


ataa a tta: a 


tetggat taa 


at t aaatgat 


9t,! 




4S 


at 1 3 at a aaa 


tea gagatga 


gat 1 1 eaaet 


aaaeatt tta 




- + 4- 4- - - 




- r\ 

- ^< 


4 9 


aaa: t a a 1 1. a 








e a a e t a a t a a 


a a t. .at e a t < 1 1 




* e 


e 


a t g a e a 1 1 a a 


aag aaget at 


e e a t a t a a a -a 






a a t a a g a a t a 






i 


t g g a a t .a a a a 
a a 3 e 1 1 e c t. a 




-. *- — *- - *- -, +- *- 


a a a g e a g e a a 


a a t : 3 3 c tag 


a a a a g g a 1 1 a 


























a a a 5 z a a a a a 
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RAW SEQUENCE LISTING DATE: 34 !2 4/2 V;3 

PATENT APPLICATION: US/10/043 , 639A TIME : 16:21: -H 

Input Set : D:\Chep004.app 

Output Set: N:\CRF4\04242003\J043639A.raw 



5t ataaattctg 

-♦.i atgaaatrct 

'.' catatgtg::t 

:: >• ttcttgteat 

tv geagaatata 

»■"'! gttgcagtta 
aeattaaata 

t. aagtt t ggaa 



1 * v. 
■i- 
9 > 
l:"'l 



gatt tgata a 
: t gatgaatt 



:at gaa age t 



:it get gata a 1 1 goat a gat 
•::a atggt tg a taattgtatc 



aettcagtgg 
a a 3 a a a 1 1 g t 
•- tg at 1 1 1 a a 
at 3 at at tga 



a t c a c a a g g t 
g 1 1 1 ga tga a 
a a a 1 1 c ag a a 
tgaagttgat 



tgtagagaag ttaataaata :acaaat::a 



at tggaccta 
tata aagetc 
attgcacat g 
ggaaaaggaa 
gttggagtag 
a ataa gatta 
g aaatacaag 
a at t tag - ta 
aggggaggaa 



».i4 oca tot tea a 
».">:■ toeggacaac 

actgeagett 
*7 tttaatcaaa aatt 

tcattaataa 
u'i* aaaaaaatac 
7 0 gttgeaggat 
VI gcaagaaotg 
/4 -Old 
7K <211 



taatgtata ttttggaagc ttaacaggtg 

c :a:.ca aga g 



cattagctga tggggtttct 
gtaaeteagt t a gtaaa t ta 
gtcagcatta 



gatcatttta 
:at-t: gtcagcatta aaaggtgata 
gaagttattt tgatcaaaag ggatttcatg 
tacttgeage aeaaaaaaat cctgaaaaat 
gttcatttct ttagataaat 
g t a a 



atagtgeaca 
aacatgt t at 
SEQ ID I JO: 2 
LENGTH: 915 



aaa tt taaa a 
aaat g gagt a 
ca gaaagagc 
agagect t z a 
^taatattgg 
ctccttcaga 
ctt tact aaa 
gagagggtg^ 
actttcaa zz 
ct ac tccaga 
gctgtgatgt 
ta gcttcaaa 
atgga t ta at 
ttcaat ttaa 
at -aagattt 
ctat tcaaaa 



t ttt gaaga a 
1 1 1 1 gtaaa a 
t :-:a::a::t 
agatggtggt 
a g a 1 t z a 1 1 a 
at t a a a ga a a 
aa a tget tct 
attagtat a: 
ag gat t at at 
tggaag gaa a 
atctggaect 
t ggaacttta 
gaa 1 1 tat c a 
t gt aatagat 
aa t tgt taga 
tcatat ta 1 1 



7 7 
79 
(': 



■ 212 *> TYF'E: D!3A 

•21?' ORGANISM: Clostridium butyricum 
• 4 00 > SEQUENCE: 2 

atgagtaagg agataa.aagg cgttttattt aacata:aaa 

octgqaataa gaactatagt attttttaag ggatgttcaa 

aatccagaat cctaagatat taaa-zctcaa gtaatgttta 

tgtggaagat ataaatct ca atgtaaaagt gcaggtattg 

atagataaaa gcaaatgtac agagtgtaca aaatgtgttg 

'-ttgttattg aaggaaggaa ttacagtgtt gaagacgtta 



agtgttcaat 
c a accagat t 
att gaaa ca g 



r ' - 1 



a 1 1 a c a c t a t 
gagtgtaaat 

aatgtatgt taatagtgaa tctgtaaaaa 
:gg-::tatga ttgatataaa aagtatgaat gatgaaatcc 
Ttaacgaaa taatactaca aaacattaaa ttaagtgatg 

aggatttaat gcagatttac 
agaatagatc 
gagtattctt 



cagaat* 



a tagaa gat c aaacggtgga 
ttg:agtgga gcttttaaaa 



ccg-; a a taga 



91 caut tttcaa aatcattaac aaa::ttaaa 
,j, ."r agagaaaata agtatcaagc aattggaaga 

agta-.tagaoa aaatggaaag attaaaagct ttagttgaaa 



aat tttcgtc 
tgtcgtgctt 
ata aa aat tt 
ata tgaat tc 
ataat tgett 
taaaggaatt 
ctggagggga 
catatggctg 
aagtaat t cc 
ataggaaatt 
a att a get a a 
aaagtatagg 
ttctt ccata 
tgaaagaact 
tcatgggaat 



t ggagct g 
. I 



: 1 1 . ■ 
:21. 
:2 I "•■ 
M 0 = 
..ag.-. 



agvaa 
SEij ID 
LENGTH: 2? 
TYPE: DMA 
OF.GANISM: 
SEQUENCE: 3 
aaaac aaucaaaaa 



Clostridium butyricum 



4 4 



1 tt 



-, « i j 
•.♦"4 



ac a tga tggg 
at ggtgcagt 
at gtacaa aa 
ag aata tagg 
aageggggea 
gaaaa aagat 
agt at tact t 
gcacactgcc 
atatatagac 
tacaggagtg 
a gaa ataat a 
agcaatagct 
coat aat tat 
a a aat cacct 
acegtgoaea 



1 2 '": 



:'>*:• t 
12 r 



♦ 1 1-! ['■ 



■"UU 
-15 



itv: 
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RAW SEQUENCE LISTING 

PATENT APPLICATION: US/10/043 , 639A 



DATE : 34/24 /201* 
TIME : 16:21:33 



Input Set : D:\Chep004.app 

Output Set: N:\CRF4\04242003\J043639A.raw 



114 
110 
ili'. 
11 / 
11:: 

ir< 

1.10 

1.1 1 

l.o". 

10 

114 

I/O- 

10*'. 

1.: ' 

i; 1 

I.:-/ 
1 .:■(': 

i 

1 : : 

1/ 5 

1 j 
1:7 
1 .0:- 
14;j 

1 4 :. 
i 4 ;■ 

14 3 
14 4 
14 5 
1 4 C 
14 ■ 
14-- 
14 - 
150 
151 
151 
If 
If. 4 
If 1 



1!. .« 

Ho; 

1 t i2 



gcaatagaag 
gcta: taaat 
gca a gaga a a 
tt 3 ggatatg 
gttgctaatg 
aagrr tgcag 
gcagcag aga 
agtct a a agg 
t tagatgg aa 
t.r. taaggttg 

■o:ll 



gctgtt 
ggagtt 
ga a aat 



at gaga at gt atgattattt agtacc aa gt 
gtagtaggtg aaa gatgea a a a tattaggt. 
tttctaaaag atatggaagg tgga 
ggattagatg ttgtatatta tgat 
gaaggattaa aaatatttaa agaa 
ugtt tgtatg attgcggtaa ggga 
gat t a t g t a g g a a t a g a a a c a t 1 1 
actge ag gaa ctgttagtga atta 
.r.aa-iato tg ttatagttag c:gg 
et tat g gt c a aaaaacctgt agga 
catatgtatc aaaa 
taattt taca a aat 
atatggctta t gca 
tacatgcaat ggct 
eaa tgcta 1 1 acca 
atagcaga attt 
jcoataaa tgca 
atgggagt gaaa 
jcetttag 



gtaaacttta 
ggaaaaaaag 
ga a 1 1 a aca Zj 
ga ace a a ate 
t gtgaeatga 
atagga attgttgtaa 
gt taat tcattg :oac 
tattgtgtat 
ttge tt tt ag 
geag :ta-:a 3 
aa teeagtaa 
ea a get gtag 
etageaggaa 
ttagggggae 
gaa tgt cat a 
gaaa at a tat 
aggttttcag 
ga 1 1 ttgage 



aetegt 
a zj a a a t 
1 1 a aea 
gatgea 
t taaga 
teatta 
:atca a 
tatgtt 
at ggga 
atgtt e 
aaqaa 



eaa teeaaga aaaggaaatg 



0:1.? 
C:1I- 
•400 



at 
a a 
ag 
at 

et tattaa 
SEQ ID NO: 5 
LENGTH: 4 96 3 
TYPE: ON A 

ORGANISM: Clostridium Du:yri:um 
SEQUENCE: 5 



t gggageaa a 
eatt gatagt 
ttaaat attt 
taaa a g at gt 
ta gta aet gt 
eaeatgaagg 
ea ata gtage 
t g aet a at a z 
ta tet ata aa 
gaa tggatge 
tag a tget 1 1 
zz t taggaga 
t g g tat t ta a 
t gta t gat at 
at at getate 
etggaettte 
aggatgttgg 
a tatggea ga 
e a a a ag at at 



ttcagtatea 0 ~> 
tae agat aag 

aaaagaagtt 1 •• 

t a a t g 1 1 a t a ." 4 : 
aggtggagga 

agatetttat mo 

t gtaaatatt 4.0 

a aaa aag aaa 4- 

tgatc taatg : 4; 
tttaacacat 

ageaataeaa K*:,* 

a a at zz tga a 7. i 

taatgetaat 7.-;: 

ggeaeatggt 84i 

aaatcctaag 9'">: 
tgtaatggaa 

aa 1 1 eegaaa 1 :.' 

aetagetctt In 
t a t a a a t a 1 1 



. (3 
oO 
4 0 
:■ 8 



0 


aataaaag t 


ta tet at aaa 


tgat aaaagt 


tat tat taga 


ta aet tttta 


1 1 1 t aa aat a 




a 


tt act aat a 


a a a agtte a a 


agaatat tae 


agt a gaeatt 


t gaaa gaa tg 


ea a tgat aaa 


1..;') 




aat r. gta tt 


agttttaaet 


tt agat aaaa 


caaacaaaaa 


tgttattatt 


agecaagaaa 


1*0 




taetgttae 


a aaa gaa aag 


agaaaaaeat 


a gca aaagag 


t a tea a tat t 


a agea a taaa 


. 4 O 




tttgtt aaa 


a tat tat e a a 


ta a aat gat a 


a ga ttagat a 


a a :eaa gtaa 


gaatgtgatt 






gaggagtaa 


aaat gataa g 


taaaggattt 


agt a zc-zaaa 


e aga aag aat 


aaatat ttta 


/■ t' i 




a g jet zaaa 


tat ta aa tge 


taa acta tgt 


gt tgaa teag 


a aagageaat 


att aat aaea 


*-t . O- 


■4 


aatea ttta 


aacaaacaga 


aggecageea 


geaatttta a 


gaagag tatt 


g geat t gaaa 


4 •'• 0 




aeataettg 


aaaa tat e :e 


t ata a taat t 


a gaga tea a g 


a act tatagt 


g ggaagttta 


c. ■ 1 




:taa agaae 


ea ga tgett t 


aeaagtatt t 


cttgagtttt 


tta a taagtg 


gt t aca a gat 


* ■■ ' l . 




aattggat a 


gat taa a taa 


ga gaactgga 


ga t g tattce 


aaat t taaga 


a g.aaagtaaa 




0 


a.aaa a t ta a 


aa gatgtett 


tgagtattgg 


a at ggaaag a 


cauca agtga 


gtt agcaaet 


"0 . [: 




".a tat at ga 


eagag jaaae 


aaaa gatgea 


gt a aattgtg 


aagtatt tae 


tgt ag ^aaac 






actattat a 


at ggegtagg 


aea tgt a tet 


gtagattatg 


g aaaagtatt 


aag ggt tgga 


t 4 r 




* taatggga 


1 1 a t a a a t g a 


ggctaaggaa 


eaatt agaaa 


a aaacaggag 


t at agat cet 


< "^ i " 1 ' 


'3 


it ttt at a a 


agaaagaaa a 


att t ttaaat 


agt gt tat t a 


t tt eatgega 


aget g taat a 


9 » 


a 


*.a tat gtaa 


at agat atge 


t aaaaagget 


aaagagat tg 


e aga taatae 


aaa agatgea 


1 'J. 


.a 


suagaaaag 


etgaatt a a a 


tga a atagca 


aaaatttgtt 


c aaaagat a c 


.a gg aga ggga 




g 


*t aaa tet t 


t c t a t g a a g t 


atgteaat ta 


ttttggttta 


t aeatg taat 


aat aaa tat a 


x .. *i 


g 




jatattct.it 


1 1 et ecu get 


agatttgate 


a a t e ea gtaa 


tceatat tat 


l.O') 




: a a a t ga t a 


agaatatta t 


agataagttt 


get at taaat 


taa t agat t g 


taattggatt 


i 2 t : 


a 


:<at taaat g 


a t a 1 1 a a t a a 


agt aagagat 


•tragattt eaa 


:ta aaeattt 






c 


statgtatc 


a a a a a 1 1 a a t 














: a g t a t c a t 






gt tea t gt aa 


agt t g t tt ea 
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RAW SEQUENCE LISTING DATE : 04/24/7.003 

PATENT APPLICATION: US/10/043 , 639A TIME: 16:2:: 33 



Input Set : D:\Chep004.app 

Output Set: N:\CRF4\04242003\J043639A.raw 



1 6 3 


t c a ■ j t a a c a a 


t a t g g a a t a a 


g a e t e e a g a t 


g a 1 1 1 1 g a g t 


1 1 a g a g c a g c 


aggat t aae t 


1 L ~ ' v , 

1 0. ■■ ^ 


- f r 
i 'J O 


a g a g a a g g 5 1 


t aggaett te 


t g e 1 1 a 1 1 a t 


aat q a t g aat 


1 1 a t r. a 1 1 c t 


ageattagtt 


J.. / » ) 1 


1 'J 


t c t a 'j a g 3 1 t 


1 1 a e a 1 1 a g a 


atatagtaga 


taet aeg ga a 


taat t g g a t g 


tgtt ga ae z a 


!•>.: i 


I n 


■z a a a a g t :: a g 


gaaaaaeaga 


aggat ggtat 


gatt atgtat 


t ttttaatct 


tgaaagaata 


* '■ *' ! 


j r, 1 


gt agagt taa 


c t a t -a a a 1 1 1 


tggatt tgat 


aaaa aag a a t 


agattggact 


taaaatttaa 


1 -j 1 


1 V 1 


aattttgaag 


a a a g g a a a 1 1 


z 1 1 1 g a t g a a 


:t: atgaaa g 


tt t a t a a ag t 


t t a a a t gg a g 


1 :•• . i i 


1 '■' I 


t at 1 1 tgt a a 


aatatatgtg 


tt g tg tt gat 


a a at g at aa g 


a t a 1 1 a z a c a 


t gta gaa a g a 


1 ■" 1 1 


1 . ' 


g tt t tat tat 


ttttettgtt 


ateatacgtt 


eat,; at t gt a 


t t g g a a a a g g 


a a a g a g t a a t 


1 .t • 1 


1 " 


taagttgtag 


gtgtagaat a 


t a a 1 1 1 :: -a g t 


gga te a t aa g 


gtgtt g gagt 


a getaatatt 


1 1 


1 " .* 


ggagatt. tat 


t agttgeagt 


t a aa aaaa 1 1 


gtgt 1 1 g at g 


aaaat aag a t 


t aet t tttea 




1 " 3 


ga at t a a a g a 


a a a z a 1 1 a a a 


t a at gat t tt 


a a a a a 1 1 tag 


a ag a a a tae a 


a ge 1 1 tat t a 




1 7 >:> 


a aaaat get t 


et aagttt gg 


a a a t g a t a 1 1 


gat gaa gtt g 


a taat t ta ge 


tagagagggt 


i . 1 1 


1 


gtattagtat 


a ttgt ag ag a 


agtt aat a aa 


: at a ta a ate 


t aaggggagg 


aa at tttea a 


ij 


1 '; ••: 


ee aggat tat 


ateeatet t e 


aat t a at gta 


tat t tt g ga a 


g tttaacagg 


t gt tae tee a 


- i'i 


i * 


gat g ga a gga 


aatee gg aea 


a 1 1 a 1 1 age t 


gat ggggttt 


tteeateaag 


a gg t tg t gat 


. ."' 1 . 1 


It"' 


gtatet gga t 


tt act gea ge 


t tgta a z te a 


gtt agt aaat 


ta g a t tat 1 1 


t at a g ttt ta 




i :• ". 


aat ggaaett 


tatttaatta 


a aa a 1 1 te a t 


: tg: ta geat 


taa a aggt ga 


taat ggat t a 


. ' 4 1 '■ 1 


l~t 


atgaatt tat 


tat tact aat 


aagaagtt at 


1 1 1 g at taa a 


aggga 1 1 tea 


tgtt taattt 


. ' '. 2 ""' 


i " ."■ 


a a tgt a at a g 


ataaaa aaat 


at tact t gta 


gea ta a aaaa 


a t tt t g aa a a 


at at taa gat 




i •; 


t taattgt t a 


gagtt geagg 


at at agt g ta 


eagtteattr 


et 1 1 ag at a a 


at tt att taa 


- " ■ ! 


1 3 :■ 


aat gat- at t a 


tt g taa gaa t 


tgaatat gtt 


a tgt a aa ga z 


ag tt 1 1 ta a a 


ggg g a zaaaa 


, i . 1 


1:- i". 


gtaatgagta 


agga gataaa 


aggtgtttta 


1 1 1 aae at a t 


a a a a a 1 1 1 1 e 


gttaeatgat 


"a : 


1 ::■ ™ 


gggeetggaa 


taa gaaet at 


agtatttttt 


a a ggg at gtt 


c a atg: tgt g 


ttt atg gtgt 




1 3 •"• 


a gt aat :ag 


aa t e : z a a g a 


tat taaa e : t 


t a agt a at g t 


1 1 aa t aa a a a 


ttt at gta za 


:•• ■■ 


If " 


a a atgtgga a 


gat gtaaate 


t ta at gt aa a 


a gtge aggt a 


1 1 g a t a t ga a 


tt t ag aatat 




i • 


ag g at ag ata 


a aa ge a a a t g 


tatagagtgt 


ae a a aa t gt g 


tt gat aattg 


ettaageggg 


'•;.[■( 


l : »: 


gtatttgtta 


ttga aggaag 


gaattacagt 


gt t g aag at g 


ttataaagga 


att ga a aaaa 


2> 


i 


gat agt gtte 


a at ata g a ag 


ateaaae ggt 


g ga at tat a t 


tat ctggagg 


ggaagtatta 


' 2 1 ■ 


1 ; 1 :'■ 


:t tea aeea g 


attttgeagt 


ggagctttta 


a aaga gtgt a 


aat tatat gg 


et ggtae aet 


; :-■ ■ 


It 1 4 


geeattgaa a 


tag eaatgta 


tgtt aatagt 


gaa tctgt a a 


a aa a agt a at 


te tatat ata 


3 2 : ' 


1 


ga tetgg :t a 


tgattgatat 


aa aa agtat g 


a a tg a t g a aa 


t ttataggaa 


at t tae a gg a 


1 


1 1 ' 


gtgagt a aeg 


aaat a a t a 1 1 


ae aa aatat: 


aaattaagt g 


atg a at t ag t 


ta a a g a a at a 


."■ . ■■ fi ■ 1 




a taat ta gaa 


tttetgtaat 


■a g a agga c 1 1 


aatgtagatt 


t a aa aagtat 


ag gag t aa t a 




1 3 


gtteaatttt 


z a a. 1.1 1 z at t 


aa ta aat et t 


a aaa gaa t ag 


attttett 1 1 


at a t z a taat 


.: 1 !~ 


1 3 4 


t atggagaa a 


at a agt a t ta 


ag taat tgg a 


a gag agt att 


ttt t gaa ag a 


aet aa aate a 




2 2 


: :tagtaaa g 


ae aaaat gga 


aagat taaa a 


gttttagttg 


aaat tatgg g 


aat ae tgtg t 


..,,)., 


2 ! . .. 


a "a. a 1 1 g j a g 


et gagta ata 


gt agt 1 1 1 a t 


a t eaga t a 1 1 


z z a a a a a ta a 


L t w v, .a 3 -3 - _ ■ J 




2 ["■ ■ ■ 


aaaggag aa g 


a 1 1 g e a t ata 


agaatgtat. g 


attattta gt 


aeeaaet eta 


aa ttt tat gg 


. '7 ■ > | 




gagca .a .a 1 1 t 


agtatc agt a 


gt aggt gaa a 


gatgeaaa at 


at ta ggt gga 


a aaa a a geat 






t gat agt tat 


3 gat. a agt 1 1 


et aaaagata 


t ggaaggt :jg 


aget gt tgaa 


tt aatagt t a 


| ■ 




aatat t taaa 


a gaa get gga 


ttagatgttg 


c a t a 1 1 a t z a 


eaga gtt aaa 


eeaaa t tea a 




Z. ! J *J 


aagat.gtta a 




a a a * t a a a a a 


: .a 1 1 1 a ct a } a 


a g a a a a 1 1 a t 


aatat gat a a 


3 


t j ^ 7 


taa ctgtagg 


t ggaggaagt 






a a t a g aaat t 








at '3 a a a a a g a 








tat eaateea 




t ^ ^ 


2 2 3 


t a at age t at 


a a a t a e t a e t 




a t a a t a ra a 1 1 


a a e 1 1 g 1 1 a t 








ct aat acta a a 


a a a a a a a a t a 


a -a a 1 1 1 a 1 1 a 




ga aaaat ttg 




























ata zja^aa a t 








-I J - 
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214 
J 1 2 
2 1 0 
_ 1 '. ; 
..12 



2 C ,1 



taggagaaaa t :ttgaagcd agagaaaata tggcttatgc atcatta^ta goaggastgg 444 

eatttiataa tgctaattta ggatatgtas atgeaatgge t o irt e a a 1 1 a ggggga::tgt 4^0 

atgatutggo a::stggtgtt getaatgraa tgctattacc aeatgttgaa cgttataata 4H! 

rgctatcaaa toetaagaag tttgeagata tagoagaatt tatgggagaa aatatatetg 4 62 

gaett.t.^tgt aatggaagca gcagagaaag ^oataaatg:: aatgtr.cagg ettt.eagagg 46:-* 

atgttggaat torogaaaagt otaaaggaga tgggagtgaa aeaagaagat tttgageata 474 

tggoagaaot agutctttta gatggauatg eetttagoaa tcoaagaaaa ggaaatg^aa 4 2 0 

aagatattat aaatattttt aaggctgctt attaattaat actatttaaa ggatteaaag 4 c *Li 

taaaagataa aao at atat a tattagattt aagattttat tataggotaa eaaeaaagaa 4 02 

oaagttaagt attaaa-tta gottgttott tgttgtttat ttt 4 063 

•:2 10> SEQ ID NO: 6 
•:2 11> LENGTH: 78 3 
•:2 12 > TYPE: PkT 

v213> ORGANISM: Clostridium butyricum 
•M00> SEQUENCE: 6 

Met lie Ser Lys Gly Phe 5er Thr Thr Glu Arg Lie Asn He Leu Lys 



1 



10 



1 : 



Ala Gin lie Leu Asn Ala Lys Pro Cys Val Glu Ser Glu Arg Ala lie 



2 5 



30 



3 ?■ 



Leu He Thr Glu Ser Phe Lys Gin Thr Gly Gin Pro Ala lie Leu Arg 

3 5 4 0 4: 

Arg Ala Leu Ala Leu Lys His He Leu Glu Asn He Pro He Thr He 

50 55 60 

Arg Asp Gin Glu Leu He Val Gly Ser Leu Thr Lys Glu Pro Arg Ser" 



7 0 



3 0 



S^r Gin Val Phe Pro Glu Phe Ser Asn Lys Trp Leu Gin Asp> Glu Leo 



3: 



00 



Asp Arg Leu Asn Lys Arg Thr Gly Asp Ala Phe Gin He Ser Glu Glu 



100 



105 



110 



Ser Lys Glu Lys Leu Lys Asp Val Phe Glu Tyr Trp Asn Gly 



Thr 



115 120 
Thr Ser Glu Leu Ala Thr Ser Tyr 

130 135 
Val Asn Cys Glu Val Phe Thr Val 
14 5 150 



12 



Met Thr Glu Glu Thr' Arg Glu Ala 
1 4 0 

Asn Tyr Tyr Tyr Asn Gly Val 

155 ^ 161 



"2 Gly His Val Ser Val Asp Tyr Lys Val Leu Arg Val Gly Phe Asn Gly 



1 i '. ' •) 



162 

e He Asn Glu Ala L 
1 8 0 



17 0 



175 



Glu (Lin Leu Glu Lys Asn Arc Ser Asp Pro 



12 5 



190 



vsp Phe He Lys Lys Glu Lys Phe Leu Asn Ser Val He He 



105 



2 0 0 



7 0 = 



rt.^a j-iYS O-LU 



Glu Ala Ala He Thr Tyr Val Asn Arg Tyr Ala Lys. Lys 

210 215 220 

lie Ala Asp Asn Thr Ser Asp Ala Lys Arg Lys Ala Glu Leu Asn Glu 



He Ala Lys lie Cys Ser Lys Val Ser Gly Glu Gly Aid 

n a t: '•) c; O 

Tyr Glu Ala Cys Glu Leu Phe 7' 



,ys Ser Phe 



rrie 
263 
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